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occurred with a rising river, while in the flood of the present
year the Mississippi had begun to fall from Cairo to Vicksburg
before the most disastrous crevasses occurred. The Pointe
Coupee levees protected the sugar belt and were the most im-
portant in the state of Louisiana, or in the entire Mississippi
system. The principal of these was the great Morganza levee, |
which was the first to go along the Pointe Coupee front; it
was closely followed by numerous other breaks, and practically
the entire parish was flooded, save sections protected by in-
terior levees. The vast volume of water which escaped
through the Pointe Coupee breaks caused a marked fall in the
river below. The flooded area in Louisiana was probably not
less than 5,000 square miles. The Austin crevasse overflowed
about 10,000 acres of cleared land in Mississippi, and on thei
Arkansas side of the river about 10,000 acres were inundated.
The Qhio River fell below the dangerline at Louisville, Ky.,
during the 1st, and by the 23d it was again confined to its
banks at Paducah, Ky. On the 9th a large part of Johustown, :
Pa., was flooded. The excessive rainfall of the latter part of
the month caused disastrous floods in north-central Texas, more
especially along the Trinity River. -

.

_*
QPOPENING OF NAVIGATION.

Lake Superior.—Boats arrived and departed from Dulyutp
Minn,, and Marquette, Mich., during the latter part of the
month, and Mackinaw Straits, which were closed by ice on t} o }
1st, were open to navigation on the 11th.

Green Bay.—On the 11th the bay was free of ice as far 4
could be seen from Green Bay, Wis., and on the night, of tl;‘s
date the lights at Grassy Island and Loung Tail Point we;S
lighted for the first time this season. e

Sault de Ste. Marie River.—A steam barge arrived at Sault q
Ste. Marie, Mich., 20th ; this was the first arrival of the seaso ©

Mississippi River.—The first through boat of the season (:1.0“'
the south arrived at Saint Paul, Minn., 24th. The first boat g}
the season passed up the river at Dubuque, Towa, on the lét

Missouri River.—At Fort Buford, N. Dak., the ice begg
to break up on the 5th, and by the 8th the river wag clg(;an
of ice. At Fort Yates, N. Dak., the ice broke up oy t;hr
morning of the 4th, and the river was clear of ice oy the
10th. At Fort Sully, 8. Dak., the river was clear of icq Oe
the 6th, but the water was so low as to seriously iuterfe‘-g
with navigation.

ATMOSPHERIC

OAURORAS. -

Auroras were observed duTing the month as follows: 7th,
South Canisteo, N. Y. 8th, Fort Custer, Mont., and Green-
ville, Pa. 1lth, South Canisteo, N. Y. 14th, Clinton, Iowa;
Glasgow, Wis., and Rolling Green, Minn. 15th, Saint Vin-
cent, Minn. 16th, Boston, Mass., and Eastport, Me. 17th,
Fort Custer, Mont., and Glasgow, Wis. 22d, Lyous, N. Y.
24th, Berrien Springs, Mich. 26th, Middleburgh, N. Y. 27th,
Oskaloosa, Iowa.

Fort Custer, Mont., 8th: a faint auroral light was observed
at 10.45 p. m., and lasted until 11.10 p. m. It was in the
form of a diffused light located 20° west of north. Another
aurora was observed between 10.15 p. m. and 11.15 p. m,,
"17th. It consisted of an irregular pale arch of light in the
porthern sky, and rose to about altitude 45°.

Saint Vincent, Minn.: an auroral display, consisting of
a pale diffused light, was observed from 9.40 p. m. to
11.45 p. m., 15th; it extended from azimuth 195° to 240° and;
to altitnde 10°.
QTHUNDEB-STORMS.

The more severe thuTder-storms of the month are described
under ¢ Local storms.” East of the Rocky Mouantains thun-
der-storms were reported in the greatest number of states and
territories, twenty-four, on the 9th; in eighteen on the 27th;
in seventeen on the 8th, 14th, 26th, and 30th; in from eleven

ELECTRICITY.

to sixteen, inclusive, on the 2d, 3d, 4th, 7th, 13th, 22d to 25¢h
28th, and 29th; in from five to ten, inclusive, on the 1st, gt}
10th, 12th, and 15th to 21st; and iu two on the 5th and 11¢L’
There were no dates on which thunder-storms did not oce .
east of the Rocky Mountains. ur
East of the Rocky Mountains thunder-storms were reported
on the greatest number of dates, twenty-four, in Texas: ¢
nineteen in Michigan; on sixteen in Kansas; on from e\lév o
to fifteen, inclusive, in Arkansas, Florida, Illinois, Towy, LO?;I
isiana, Minnesota, Mississippi, Missouri, New York ,Nort,'l;
Carolina, Ohio, and Tennessee ; and on from one to ten, in’c]ugiv
in Alabama, Connecticut, North Dakota, District of Coiun?’
bia, Georgia, Indiana, Indian Territory, Keutucky, Maryland.
Massachusetts, Montana, Nebraska, New Hampshire Z‘New’
Jersey, Oregon, Pennsylvania, Rhode Island, South Carolina
South Dakota, Vermont, Virginia, West Virginia, and Wis.
consin. Delaware and Maine were the only states in which
thunder-storms were not reported during the month. West of
the Rocky Mountains thunder-storms were reported as followg -
Arizona, 1st, 10th, 11th, 15th, 22d, and 23d; California, 18th
and 23d; Colorado, 1st, 19th to 24th, 26th and 30th; Tdaho
30th ; Nevada, 26th, 29th, and 30th; New Mexico, 15£h lhtb’
18th to 21st, 24th, 27th, and 29th; Utab, 22d, 23d, and’ 24tk |
Washington, 11th and 25th; Wyoming, 19th, 21st, 22d. and
3uth. There were no states or territories west of the Rock
Mountains in which thunder-storms were not reported. y

MISCELLANEOUS PHENOMENA.

Qmen'r.

Rain on the 28th broke the drought which had prevailed in
the vicinity of Savannah, Ga., during the last three months.
The long drought in the Rio Grande Valley was broken by
heavy rainonthe 17th. The prevailing drought in the vicinity
of Key West, Fla., was beginning to be severely felt at the
close of the month. Reports from Huron, S. Dak., state that
the continued droyght was damaging sprouting g%in, and that
rain was badly ndelled in that section.

GHAJJOS.

Solar and lunar halos wereof"eported in New England and

the middle Atlantic states on twenty-four dates; 75 per cent.

of the halos were attended on the first day, 71 per cent. were
followed on the second day, and 67 per cent. were followed on

the third day by rain or snow. In the south Atlantic states
halos were reported on thirteen dates; 62 per cent. of the halos
were attended on the first day, 70 per cent. were followed on
the second day, and 46 per cent. were followed on the third
day by rain. Inthe Gulf States halos were reported on thirteen
dates; 62 per cent. of the halos were attended on the first, day

54 per cent. were followed on the second day, and 46 per centz
were followed on the third day by rain. In the Mississippi
and Ohio valleys halos were reported on twenty-three dates;
74 per cent. of the halos were attended on the first day 74
per cent. were followed on the second day, and 65 per cent.
were followed on the third day by rain or snow. In the Lake
region halos were reported on twenty-one dates; 67 per cent.
of the halos were attended on the first day, 62 per cent. were
followed on the second day, and 67 per cent. were followed on
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the third day by rain or snow. In the Missouri Valley halos
were reported on eighteen dates; Gl percent. of the halos were
attended on the ﬁr:st day, and 61 ber cent. were followed on
the second and third days by rain or snow. In the Rocky
Mountain and plateau regions halos were reported on thirteen
dates; 38 per cent. of the halos were attended on the first day,
46 per cent. were followed on the second day, and 38 per cent.
were followed on the third day py rainor snow. On the Pacific
coast halos were reported on thirteen dates; 38 percent. of the
halos weré attended on the first day, 38 per cent. were follow_ed
on the second day, and 54 per cent. were followed'on the third
day by rain or snow. In New England and the middle Atlan-
tic states, the Gulf States, and the Rocky Mountain and pl:}teau
regions 46 per ceqt. of the halos occurred in advaunce of, and
b4 per cent. following, low'pressure storms. Ix{ the south At-
lantic states 62 per cent. of the halos oceurred in advance of,
and 38 per cent. following, low pressure storms. In the Missis-
gippi and Ohio valleys 61 per cent. of the halos occurred in
advance of, and 39 per cent. Ioll_owmg, low pressure storms. In
the Lake region 57 per cent. of the halos occurred in advance
of, and 43 per cent. following, low pressure storms. In the
M{ssouri Valley 78 per cent, of the balos occurred in advance
of. and 22 per cent. following, low pressure storms. On the
Pa’tciﬁc coast 15 per cent. of the halos occurred in advance of,
and 85 per cent. following, low pressure storms.
QPARHELIA.

At Milwaukee, Wis., parhi€lia were observed on the 1st at
9 a. m. Very bright spots exhibiting the prismatic colors ap-
peared on each side, and equally distant about 20° from, the
sun, and nearly in the zenith was a segment of' a circle show-
in g’the prismatic colors, with the convex side towards the sun.
The parhelia. lasted untgl 10.30 a. ma. Qn the 1st high ba.
rometric pressure and fair w'ea,bher prevailed over the region
about Milwaukee. Norain fell on the 2d. On the 3d general
rain prevailed over the Lake region. At Chicago, Ill., par-
helia were observed at 9 p. m. of the 5th. A bright streak of
light extended about 5° on each side of the moon and at right
angles to the horizon. On a line parallel to the horizon were
two spots, one on either side of the moon. The spots were
small and highly colored, exhibiting the prismatic colors, and
lasted about one hour.‘ On the 5tl} 1ugl_1 barometric pressure
and fair weather prevailed over this region, which conditions
were followed on the 6th and 7th by general rain.

W METEORS.

Meteors of unusual brilliaficy were not reported during the
inonth. Meteors were reported as follows : 1st, Rugby, Tenn.
2d,Potsdam,N .Y.; Eagle’s Mere, Pa. 5th, Vevay, Ind.; Rugby,
Tenn. 6th, State College, Pa. 11th, Vevay, Ind.; Ohio State
University, Obio. 13th, Mantanzas, Fla.; Nashville and Rugby,
Tenn. 16th, Detroit, Mich.; Cockrell, TlL. 17th, Fort Sully,
8. Dak. 19th, Lacon, Ill.; Kansas City, Kans.; Kalamazoo,
Mich.; Ozark, Mo. 20th,Vevay, Ind.; Barren Creek Springs,
Md. 21st, Raleigh, N. C.; Ohio State University, Ohio. 224,
Leicester, Mass. 23d, Mount Angel, Oregon. 24th, Monti-
cello, Iowa. 25th, Leicester, Mass. 28th, Coopersburgh, Pa.
30th, Mount Angel, Oréon; Taylor’s Ranch, Utah.

MIRAGE.

Mirage were observed duriffg the month as follows: 1st,
Rolling Green, Minv. 3d, Hampton, Iowa. 6th, Saint Vin-
cent, Minn. 11th, Woonsocket, 8. Dak. 14th and 15th,
Green Bay, Wis. 17th and 18th, Webster, S. Dak. 23d,
Powder River, Mont. 25th, Woonsocket, 8. Dak. 27th,
Webster, 8. Dak. 29th, Rolling Green, Minn.

Saint Vincent, Minn., 6th: the morning was perfectly clear
in the east, and “& Temarkably beautiful sunrise showed a
mirage, or what might more properly be termed a ¢ looming.”
The ground, looking in an easterly direction, appeared to be
lifted up several hundred feet, and objects such as trees, tele-
graph poles, etc., were plainly brought to view which on other
occasgions would be entirely shut off by the intervening rise
of ground. A small one-story bouse estimated to be twenty-

five miles distant was plainly visible, and the smoke issuing
from the chimney was also discernible. The phenomenon
lasted from 8 a.-m. to 9.30 a. m., when the eastern sky became
obscured with cirrus-stratus clouds.

Green Bay, Wis.: a mirage was observed over the bay from
2 p. m. to 4 p. m.,14th. The horizon appeared much elevated,
having the appearance of a long slope, and long stretches of
shore on both sides of the bay were visible. The bay seemed
one vast ice field with occasional stretches of clear water,
although it was open as far as the eye could reach with the
agsistance of a good field-glass. A similar mirage was ob-
served on the following day at about the same time, with the
exception that there appeared to be more open water than on
the previous day.

PRAIRIE AND FOREST FIRES.

Prairie fires were reported at Fort Sill, Ind. T., on the 11th,
16th, 28th, and 29th; at Fort Buford, N. Dak., on the 10th,
11th, 15th to 19¢th, 29th, and 30th; at Fort Sully, S. Dak., on
the 10th, 13th, 13th, and 18th; at Fort Yates, S. Dak., on the
14th; at Wolsey, S. Dak., on the 9th and 10th; and brush
fires were reported at La Crosse, Wis., 11th, 12th, and 13th.

Forest fires were reported near Plainfield, Conn., Concord,
N. H., and Lakewood, N. J., on the 18th; near Southport, N.
C., from the 12th to 15th ; near Wilmington, N. C., 12th; and
near Rapid City, 8. Dak., on the 11th, 16th, 28th, and 29th.

SUN SPOTS.

Haverford College ObséfYatory, Pa. (observed by Prof. F,

P. Leavenworth):
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1108.m...0 0| 0of of ol of o) 1| 9| O Definition poor; through clouds.
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13, 2p.m...| oj ol o| o) o| o| 1} 3, 2| Definition fair.
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24,108.Mm...] ol o| of 0o, of o| o o]| o Definition poor.
26, ga.m...| ol o o o] o| o| o| o| 2| Definition fair.
211am...l ol ol o[ o o o| o| ol o] Definition poor; through clouds,
28,12m .,... ol ol o] o] o| o| o| o] 2| Definition good.
29,108.M...| o| ol o| o o| o| o| o o] Definition poor.
30, 2p-m...] ol ol ol o] o| o| o| o o] Definition good.
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15, 118, 1M ol o| o] ol o] o o| o o] Definition very poor.
16, 9&. m 1! 3| ol of of of 1| 3| o Definition fair; small."
17, 12m ..., o, ol ol o}l of o| of o| 2 Definition fair.
18, 5p. m o] of o| of of o o ol o Definition fair.
19, I 0. M o| ol ol ol of o o| o o] Definition poor,
20, 12m ..... o| o] ol o| o] o! o| ol o Definition fair.
25,108.m...| ol of o| ol ol o, o| o' o Definition fair.
22,108.m...[ ol o| o| o of o | o| o] o Definition poor.
23,108.m...] o| ol ol o o o; o| ol o[ Deflnition good.
28, g&.m,, 1| 3/ ol of o] o | 1| 3 o] Definition good; small,
2g,108.MmM...f 0:16}f of o o| o' 1] 19| o] Definition fine.
30,118.m...l o| ol of o ol o} 1|11| o] Definition fair.
.
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Mr. C. E. Buzzell, Leaf River, Ill.: April 10th, one small’
group five days in, increasing on 11th, and disappeared on the
12th. 11th, small group, new, two days past meridian, in
view on 12th; clouds, 13th, with clear disc on 14th. 28th, one
small group observed through clouds. 29th, good definition,
two smnall groups in north latitude two days west of meridian,
with a trail of smaller spots counecting them; all were un-
changed on the 30th, with clear disec on May 1st.

Mr. Jolin W. James, Riley, Ill. : none seen until 29th, then
a group of small spots, about one-half day past sun’s meridian.

Mr. M. A. Veeder, Lyons, N. Y.: 1st and 2d, facule ap.-
peared by rotation, spots forming in their viecinity on 10th
and fading out again by 14th, the faculae alone being seen on
the eastern limb, 15th.  Faint faculze near the eastern limb
5th and 11th. On the 22d facule appeared by rotation, and
on the 28th spots had formed in their vicinity, continuing with
many changes until the end of the month. Observations were
poor or lacking on 4th, 8th, 9th, 13th, 23d, and 27th.

H. D. Gowey, North Lewisburgh, Ohio: sun spots were ob-
served on the 12th and 30th.

VERIFICATIONS.

———
FORECASTS FOR 24 HOURS IN ADVANCE.
[ Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H.
E. Williams, chief clerk of the Forecast Division.]

The forecasts for districts east of the Rocky Mountains for
April, 1890, were made by 1st Lieutenant Richard E. Thompson,
6th Infantry, Signal Otficer, and those for the Pacific coast dis-
tricts were made at San Francisco, Cal., by 2d Lieutenant J. E.
Maxfield, Signal Corps.

Percentages of forecasts verified, April, 1890.

States. ! Btates.
MAING..coevcesorncescrsrcarccacesons 74.8 Kentueky .occvvvevnnnnnnniiieaens . 82.1
New Hampshire ....oovvveeieennee 72.7 L OBIO.Leveiiniattiiiiiiiiiiiianeeees 74-9
Vermont....coevseeeeiecrsccsecsacsss 739 | West Virginin ..ovvveeiieioieiennes 76.9
MassachusetiB. .cooeeeivenieecnonnes 76.4 | Indiana......... 80.5
Comnectionten .. 753 | Lower Michigan e
Eastern New York.. 8r.1 || l\vaper Michigan 78:6
Western New York . 78.9 || Wisconsin........ 78.5
Eastern Pennsylvania 78.0 | Minnesotn ....oovveeivreacanans 80. 1
Western Pennsylvania....coeoevvees 77-5 || Iowa cceeeniiaiiiiiiiiiiiial, 80.7
ggmie::ey ....................... .327 ! ggg:::kn 7é§

[ OIS . . .
Maryland........ 77.? | Missouri .. ;0.9
{])istrictof(}olum 78.2 ;%olo;‘n%r.‘é.t 81.2

irginis coeeee conene 79- Nort akota ... 8s.
Norgr.h Caroling ..... 82;7; ‘ South Dakota...coeeevereienenarnnnns Sgg
8outh Carolina..... J P 80.2 |: Southern California®............... 87.7
Georgin ...oovnves tesesssraarintienee 77-7 i} Northern California®. 85.1
Eastern Florida . 8s.0 |} Oregon® ......... 81.7
X\’Ieaern Florida. 33.9 : Washington®......... 75.9

labama 2-9 |i By elements: Weather.......ocuuvuns 83.
ﬁ;ﬁﬂ?i:&p ;?g | Temperaturet......... 7??
TEXAB .ovvereesnraceasssacsrsocsonsns 78.9 || Monthly percentage of weather and
ATRONSAS cevvvarecnrie vacorores eeeee  78.9 temperature combined?.......... 78.8
TONNOBBEO s uvvrrrorrercoecersocrnnes 79.5

ering the second and third days in advance. Such forecasts are
optional with the predieting officer, and are ounly made when
clearly in the public interest, and cover, in all cases, considep-
able areas of country, and are not confined to localities.

Percentages of verifications of forecasts made for second day
in advance. Number of predictions made: weather,86; tem-
perature, 42. Percentages of verifications: weather,’ 86.9;
temperature, 77.4. Weather and temperature combined 84' 3’

Nohforecasts for seventy-two hours were made durin’g ti)é
month.

CAUTIONARY SIGNALS FOR APRIL, 1890.

Statement showing percentages of justifications of wind g;j a-
nals for the month of April, 1890:

@ind signals.—(Ordered by Lieutenant Richard E. Thomp-
son.) “Total number of siguals ordered, sixty nine; justified
as to velocity, wholly, forty-three, partly, two; justified as to
direction, sixty-six. Of the signals ordered, fifty-five were
cautionary signals, of which thirty-four were wholly, and one
partly justified, and fourteen were storm signals, of which nine
were wholly, and one partly justified. Thirty-foursignals were
ordered for easterly winds, of which thirty-three were justified
and thirty-five were ordered for westerly winds, of which thirtyf
three were justified. Percentage of justifications, 68.0.

old-wave signals.—(Ordered by Assistant Professor T, Rus-
sell.) MGtal number of signals ordered, thirty-three; justified
thirteen. Percentage of justifications, 39.4. ’

Percentages of verifications of weather and temperature signals repos
directors of the various State Weather Services for April, ]86‘;512)‘,” ted by

oIn determining the monthly percentage of weather and temperature combined, the
Pacific coast states are not included. t‘The forecasts of temperature in districts enst
of the Rocky Mountains for April, 1890, were made with reference to the maximum
temperature alone; that s, a gredlction of warmer or cooler indicated that the maxi-
mum temperature of the day esiqnated would be higher or lower than the maximum
of the previous day. 3The monthly percentage of weather and temperature combined
is determined by multiplying the percentage of weather by 6, and the percentage of
temperature by 4, and dividing their sum by 1o0.

FORECASTS FOR 48 HOURS IN ADVANCE.
Appréciating the great importance that long time predic-
tions possess for the general public the Chief Signal Officer has
authorized forecasts for forty-eight and seventy-two hours, cov-

|- <
5] i
States. | s E; States. = EZ
] 8 | =% g | 88
\ 3 a, = g
Illinois .182.0| 76.6| Nebraska ....ceeuvruenen..n. .
Indiana .. | 79-0 83.0 [| New Jerse: g;g ggg
Kansas ... 82.6 84.2 || New York 86.5 8c.
Kentucky gro| g0 10 4eues 82.0 -2
Michigan ... ..l 88.5 5.5 || Pennsylvania. 83.0 89'8
Minnesots .o.eeueruneoeenns ++j 74-0 | 76.0 || Bouth Carolinas.......... vees| 840 .6
Missouri......ceeeesens veevee I 76.0 73.0 9 90-

QSTATE WEATHER SERVICES.
[ Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths.]
The following extracts and summaries are republished from reports for April, 1890, of the directors of the various

gtate weather services:

ALABAMA.

Temperature.—Highest monthly mean, 68.8, at Citronelle; lowest monthly
mean, 61.5, at Valley Head; maximum, 89, at Wiggins, 15th; minimum, 81,
at Elkmont, 4th and 11th; greatest local monthly range, 63, at Guntersville
and Wiggins; least local monthly range, 29, at Union Springs.

Precipitation.—Greatest montbly 5.94, at Carroliton; least monthly, 1.20,
at Mount Willing.

Wind.—Prevailing direction, southwest.—P. H. Mell, Signal Corps, Au-
burn, director.

ARKANSAS.

Temperature.—The averag®was about 2 below the normal; maximum, 93,

at Lead Hill; minimum, 38, at Ozone. A number of station i
frost on th® 10th; no damage except to delicate plapts. ® reported light
Precipitation.—The average was 6.61 in excess of the normal of the past
three years; greatest monthly, 12.95, at Hot Springs; least monthly, 5.71, at
Lead Hill.—M. F. Locke, Commissioner of Agriculture, Little Rock, director;
W. U. Simons, Sergeant, Signal Corps, assistant. ’

COLORADO.
Temperaturc.—'.!‘he mean about 0.6 below the normal; highest monthly
mean, 53.9, at Fruita; lowest monthly mean, 25.9, at Climax; maximum, 88,

at Lamar, 11th; minimum, —3, at Climax, 8th; greatest local monthl
69, at Thl)n; least local m(,)nt.hly range, 41: at Allgna.. y range,



